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PATENT 

Attorney Docket No.: 007961 -0076 10US 



REFRIGERATED PRODUCT DISPENSER 

CROSS-REFERENCES TO RELATED APPLICATIONS 
[0001] This application is based on and claims the benefit of U.S. Provisional Patent 
5 Application No. 60/454,906, filed March 14, 2003, the entire disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
[0002] The present invention relates generally to dispensing apparatus and, more 
10 particularly, to a dispensing apparatus for dispensing a flowable food product at a low 
temperature such as refrigerated creamer and the like. 

[0003] Certain flowable food product need to be stored and dispensed at a low temperature 
(e.g., about 35-40°F). There remains a need for an efficient, effective, sanitary, and easy-to- 
use apparatus for dispensing food products from packages at or below a preset low 
15 temperature. It is desirable to maintain the temperature of the food product at various 
locations from the package to the dispensing nozzle at or very close to the preset low 
temperature. In some cases, failure to do so may cause spoilage of the food product, or even 
pose health risks. 

20 BRIEF SUMMARY OF THE INVENTION 

[0004] Embodiments of the present invention are directed to a dispensing apparatus for 
dispensing a flowable product at or below a preset low temperature. The apparatus provides 
a refrigerated container including a cooling unit to cool the product package disposed therein, 
and a dispensing mechanism to pump the product from the product package to a dispensing 

25 nozzle. The cool air generated by the cooling unit in the refrigerated container is circulated 
around the product package and the dispensing mechanism to maintain the temperature of the 
product from the product package to the product outlet at or below a preset low temperature. 
The apparatus is desirably compact and energy efficient, and easy to maintain and use. 
[0005] In accordance with an aspect of the present invention, an apparatus for dispensing a 

30 flowable product from a product package through a product outlet at or below a preset low 

temperature comprises a refrigerated container in which to dispose the product package. The 
container includes a gas outlet and a return gas inlet. A dispenser housing has a dispenser gas 



inlet coupled with the gas outlet of the refrigerated container to receive a cool gas from the 
refrigerated container, and a dispenser gas outlet coupled with the return gas inlet of the 
refrigerated container to return the cool gas to the refrigerated container. A product outlet 
extends from the dispenser housing to dispense the flowable product from the product 
5 package. A product flow line is disposed in the dispenser housing and coupled between the 
product package and the product outlet. An external surface of the product flow line is 
exposed to the cool gas in the dispenser housing from the refrigerated container flowing 
between the dispenser gas inlet and the dispenser gas outlet. 

[0006] In some embodiments, the product flow line extends from the dispenser housing 
10 through the dispenser gas inlet of the dispenser housing to be coupled with the product 

package in the refrigerated container. A flow control device is configured to drive the cool 
gas from the refrigerated container through the gas outlet and the dispenser gas inlet into the 
dispenser housing and through the dispenser gas outlet and return gas inlet back into the 
refrigerated container. The flow control device may comprise a fan disposed in the 
15 refrigerated container generally between the gas outlet and the return gas inlet. A pump is 
coupled to the product flow line to pump the flowable product from the product package to 
the product outlet. The pump may comprise a bellows pump disposed in the dispenser 
housing. An actuation lever protrudes to an exterior of the dispenser housing which is 
movable by a user to actuate the bellows pump. The dispenser housing includes a flow 
20 channel guide which guides the cool gas to flow along substantially the entire external 

surface of the product flow line. The flow channel guide includes a return passage to guide 
the cool gas to the dispenser gas outlet. 

[0007] In accordance with another aspect of this invention, an apparatus for dispensing a 
flowable product from a product package through a product outlet at or below a preset low 

25 temperature comprises a housing in which to dispose the product package. A cooling unit is 
configured to generate a cool gas in the housing to cool the product package disposed in the 
housing. A product flow line is disposed in the housing and coupled between the product 
package and a product outlet to dispense the flowable product from the product package. A 
flow channel guide is disposed in the housing to guide the cool gas to flow from a first region 

30 in the housing near the cooling unit to a second region in the housing near the product outlet 
along at least a portion of an external surface of the product flow line. The flow channel 
guide includes a return passage to guide the cool gas away from the product flow line back to 
the first region near the cooling unit. A flow control device is configured to drive the cool 



2 



gas from the first region in the housing near the cooling unit to the second region near the 
product outlet and through the return passage back to the first region. 
[0008] In accordance with another aspect of the invention, a method of dispensing a 
flowable product at or below a preset low temperature comprises disposing a product package 
5 in a container; generating a cool gas in the housing to cool the product package disposed in 
the housing; coupling a product flow line disposed in the housing between the product 
package and a product outlet; guiding the cool gas to flow from a cooling region in the 
housing near the product package to a dispensing region in the housing near the product 
outlet along at least a portion of an external surface of the product flow line, and away from 
10 the product flow line back to the cooling region near the product package; and providing a 
pump to pump the flowable product from the product package through the product flow line 
to the product outlet. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 [0009] Fig. 1 is a partial cross-sectional side view of a dispensing apparatus according to an 
embodiment of the present invention; 

[0010] Fig. la is an exploded, partial cross-sectional side view of the dispensing apparatus 
of Fig. 1 showing the top lid removed and the housing in an open position; 
[0011] Fig. 2 is a top plan view of the dispensing apparatus of Fig. 1 with the top lid 
20 removed; 

[0012] Fig. 3 is a simplified perspective view schematically illustrating the pump in the 
dispensing apparatus of Fig. 1; and 

[0013] Fig. 4 is a perspective view of the dispensing apparatus of Fig. 1. 

25 DETAILED DESCRIPTION OF THE INVENTION 

[0014] Figs. 1-2 show a dispensing apparatus 10 for dispensing a flowable product 
contained in a product package 12 such as a bag or a carton. The product package 12 is 
disposed in a refrigerated container 14, which may be a small refrigerator with a door 15. In 
the embodiment shown, the product package 12 is hung by a hook 16. The refrigerated 

30 container 14 has a cooling unit 1 8 which cools the product package 12 and the gas or air 

inside the refrigerated container 14. In the embodiment shown, the cooling unit 18 includes a 
compressor 17 and an evaporator coil 19 with a drip pan and drain tube. The cool air is 
flowed from the refrigerated container 14 to a dispenser housing 20, and circulated through 
the dispenser housing 20 to maintain the temperature of the product at or below a preset low 
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temperature. The dispenser housing 20 desirably includes thermal insulation 21 throughout. 
By hanging the product package 12, the cool air flows around the product package 12 to more 
effectively cool the product inside the package 12. The cool air flows out of the refrigerated 
container 12 through a gas outlet 22 into the dispenser housing 20 through a dispenser gas 
5 inlet 24, is circulated through the housing 20, and then flows out of the dispenser housing 20 
through a dispenser gas outlet 26 and back into the refrigerated container 14 through a return 
gas inlet 28. 

[0015] A product flow line 30 is coupled between the product package 12 and a product 
outlet 32 extending from the dispenser housing 20. The product outlet 32 may be a flexible 

10 nozzle tube. The product flow line 30 is typically a flexible tube which may be made of 

plastic. In the specific embodiment shown, the product flow line 30 extends through the gas 
outlet 22 of the refrigerated container 14 and the dispenser gas inlet 24 of the dispenser 
housing 20. The external surface of the product flow line 30 is exposed to the cool air 
flowing from the refrigerated container 14 to the dispenser housing 20. 

15 [0016] A flow control device 40 is used to drive the cool air from the refrigerated container 
14 through the gas outlet 22 and dispenser gas inlet 24 into the dispenser housing 20, and 
through the dispenser gas outlet 26 and return gas inlet 28 back into the refrigerated container 
14. The flow control device 40 may include a fan disposed generally between the gas outlet 
22 and the return gas inlet 28. The fan 40 generates a positive pressure on the side of the 

20 refrigerated container 14 having the gas outlet 22 and a negative pressure on the side of the 
refrigerated container 14 having the return gas inlet 28, thereby creating the recirculation air 
flow between the refrigerated container 14 and the dispenser housing 20. 
[0017] The dispenser housing 20 includes a flow channel guide 44 which guides the cool 
air to circulate through the dispenser housing 20 between the dispenser gas inlet 24 and the 

25 dispenser gas outlet 26. As seen in Fig. 1, the flow channel guide 44 includes a divider 46 
that guides that cool air to flow from the dispenser gas inlet 24 along an inlet passage 34 
around the product flow line 30 on one side of the housing 20, and toward the dispenser gas 
outlet 26 along a return passage or duct 48 on the other side of the housing 20. The flow 
channel guide 44 further includes a deflector 50 which deflects the cool air toward the 

30 product outlet 32 to flow along substantially the entire external surface of the product flow 
line 30 to cool the product inside the product flow line 30. A perforated plate 52 may be 
provided at or near the entrance of the return duct 48. The recirculated air returns to the 
refrigerated container 14 and is cooled by the cooling unit 18. Thus, the cool gas flows from 
a cooling region near the product package 12 or the cooling unit 18 along the product flow 
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line 30 to a dispensing region near the product outlet 32, and then away from the product 
flow line 30 back to the cooling region via the return duct 48 where the recirculated air is 
cooled by the cooling unit 18. 

[0018] A pump 60 is provided to pump the flowable product from the product package 12 
5 through the product flow line 30 to the product outlet 32. In the embodiment shown in Fig. 1, 
the pump is a bellows pump 60 which is configured to be manually operated by moving an 
actuation lever 62. The bellows pump 60 is disposed in the dispenser housing 20 and coupled 
to the product flow line 30. As illustrated in Figs. 1 and 3, the bellows pump 60 is supported 
by a slot of a pump mounting bracket 64 which is attached to the dispenser housing 20, and 

10 the actuation lever 62 is rotatably mounted on the pump mounting bracket 64 to pivot and 
actuate the bellows pump 60. The actuation lever 62 protrudes to the exterior of the 
dispenser housing 20 to allow the user to move the actuation lever 62 to actuate the pump 60. 
A resilient member such as a return spring 65 is connected between the pump mounting 
bracket 64 and the actuation lever 62 to bias the actuation lever 62 to an extended position 

1 5 where the bellows pump 60 is extended. The actuation lever 62 is movable to a compressed 
position to compress the bellows pump 60. The product flows from the product package 12 
through the product flow line 30 and the pump 60 to the product outlet 32. The bellows 
pump may be a disposable pump available from Hayakawa-Sanki of Tokyo, Japan. 
[0019] The apparatus 10 is easy to assemble and disassemble. The top cover or lid 66 is 

20 removable and the portion of the housing 20 supporting the pump 60 is movable to an open 
position via a hinge 69, as seen in Fig. la. To set up the dispensing apparatus 10, one end of 
the product flow line 30 is dropped into the dispenser housing 20 and inserted into the 
refrigerated container 14 through the gas outlet 22 of the container 14. The other end of the 
product flow line 30 is connected to the bellows pump 60. The product outlet or nozzle tube 

25 32 is connected to the bellows pump 60, and is attached to the dispenser housing 20 to 

protrude from the housing 20. This may be accomplished by inserting the nozzle tube 32 
through a funneled opening 70 of the dispenser housing 20 below the pump mounting bracket 
64. A drip tray 72 may be provided below the product outlet 32. The bellows pump 60 is 
slid sideways into the slot of the pump mounting bracket 64 and coupled with the actuation 

30 lever 62. The product package 12 is disposed in the refrigerated container 14, and the 

product flow line 30 is connected to the opening of the product package 12 after removal of 
the sanitary seals. The pump 60 is primed by pumping the actuation lever 62 until the 
product flows out of the product outlet 32. 
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[0020] To replace the product package 12, the pump 60 is disengaged from the pump 
mounting bracket 64 and the actuation lever 62, and the product outlet tube 32 is removed * 
from the opening 70 of the housing 20. The pump 60, the product outlet tube 32, and the 
product flow line 30 are dropped into the refrigerated container 14 through the gas outlet 22. 
5 The door 15 of the container 14 is opened, and the product package 12 is pulled out with the 
pump 60, the product outlet tube 32, and the product flow line 30. The product package 12 is 
discarded and another product package is placed inside the refrigerated container 14. The 
pump 60, the product outlet tube 32, and the product flow line 30 may be cleaned if 
necessary, and or may be disposable and discarded after each use. 

10 [0021] The above-described arrangements of apparatus and methods are merely illustrative 
of applications of the principles of this invention and many other embodiments and 
modifications may be made without departing from the spirit and scope of the invention as 
defined in the claims. For example, Figs. 2 and 3 show an embodiment of the apparatus 10 in 
which four dispenser sets of pumps, product flow lines, and product packages are housed in 

15 the dispenser housing and refrigerated container. In another embodiment, fewer or more than 
four dispenser sets of pumps, product flow lines, and product packages may be disposed in 
the same unit of dispenser housing and refrigerated container. Furthermore, while the 
embodiment shown has a refrigerated container and a dispenser housing, a single housing in 
another embodiment may be used to contain and cool the product package and the dispenser 

20 sets or mechanisms. The scope of the invention should, therefore, be determined not with 
reference to the above description, but instead should be determined with reference to the 
appended claims along with their full scope of equivalents. 
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